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Kipicme

OTKeH FachIpAbIH 40-bIHIIBI KBUIAAPHI
Kenectep OmarblHaa €1/11H aTOM CalachlH KYpPy MEH
JaMBbITy OaraapiaMacsl xacangsl. CoraH
OalJIaHBICTBI MemiekerTik KopraHsic
komuTeT1 1944 xpinbl Kazakcranga xxone OnaKkThIH
0acka Ja aiMaKTaphlHOa KEH OPBIHAAPBIH 13/ICI1
TaOyra OapiIbIK I€OJIOTUSIBIK YHBIMIAPAbl
KYMBUIABIPYAbI I €0J10THS )KOHIHIETT KOMUTETKE
apHalbl Tanceipabl. OmakTa xanman ypaH 137€y 1€l
OCBI KayJblJJaH OacTay ajaabl.






KazakcTangarbsl OacTanKbl T€OJOTUIIBIK Oapiay
AKYMBbICTApbI 1947 KbUIbl KYpbUIFaH BOJIKOB 3KCIIE AUIHASCHI
(ka3ipri “BonkoBreoaorus’) eHIIICIHAC. Al eIIMI3IEr1
aJFallKbl ypaH KeH OpHbI - 1951 kbl amnbuiran Kopaan
keHiinl. CorbICTaH KeWlH, sFHA 1947-1965 xbiigap
apaJIbIFbIHAA YPaH 137€Yy/I1H OCJICEH 1 SpEKETTEP1 O/IaH 9Pl
xKairacTbl. 60-KbUIAapAbIH OackiHaa “‘BonkoBrenorus’,
“Kpacnoxonmreosiorus’, “Crenreojiorus’,
“Konb1oBreosiorust’” eHA1PpICTIK-T€OJIOTHUSIIBIK O1pJIECTIKTEP]
reoyior-oapaayiibliapblHbIH KylIiMeH Ka3zakcTan aymarbIHAA
yPaHHBIH MUHEPAIAbI-IINKI3aT KOPBIH JKacaybIH O1pIHIII
CaThIChI asgKTaJabl. bys1 o3 ke3erinae LlennHnbIi (KeHiHIpEK —
“LII'XK™), [Ipukacnmiick (“Kackop”) :xone Kapa-banra
(“KI'PK”) kalita eHjiey KOMOMHATTAPBIHBIH TYPAKThI )KYMBIC
ICTEy1H KaMTaMachl3 €TTI.
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7lpepHas 3HepreTuka

ny4yeHnem u
UCronb3oBaHNeM A4epHON IHEPrun (paHee VICNONb30Bancs TepMuH ATOMHas
3HepreTuka).

OBbIYHO 4NAa Nony4YeHna a4epHON 3HEPTUN UCMONb3YIOT LUenHY aaepHY peakuno
Aenenva aaep ypaHa-235 unu ONyToHWa. Aapa AendaTca npy nonagaHnm B HUX
HEWTpOHAa, Npu 3TOM nony4atoTcs HoBble HEWUTPOHBl U OCKOMKU AeneHns. HeuTpoHsl
AENneHnst 1 OCKONKK aeneHnsa odnapatroT O0NbLIOW KUHETUYECKOWN SHeprnen. B
pesynbrare CTONMKHOBEHU OCKOMKOB C ApYyrMMK aToMaMK 3Ta KNHETUYeckas
SHEeprua ObICTpo NpeodpasyeTca B TEMNO.

XoTa B ntoGoir o6nacTn SHEPreTUKN NePBUYHBIM UCTOYHUKOM ABMAETCA AAepHas
SHEpPrua (HanpuMep, 3HEPrUst COMHEYHbIX SAEPHBIX pPeakuuii B
FUAPO3NEKTPOCTAHUMUAX U 3MEKTPOCTaHUUAX, paGoTaloWwmnx Ha opraHNYecKkom
TONNUBe, 3HEPrs PaAnoakTUBHOIO pacnaga B reoTepmarnbHbIX 3MeKTPOCTaHUMSX), K
AAEPHON SHEPreTUKe OTHOCUTCSA MULLb UCMOMb30BaHNe ynpaBnsaemMblX peakyui B
AAEPHbIX peakTopax.

ﬂp,epHaﬂ SHEPreTNKa OCTAETCA NPeEAMETOM OCTPbIX nedatoB. CTOPOHHUKN 1
MPOTUBHUKU A0EepPHOU SHEPIreETUKN PE3KO Pacxo4ATCA B OLEHKaxX ee ©e30nacHoCTH,
HaneXHOCTN N 3KOHOMUYeCKON adppekTUBHOCTU. LLIMpoKko pacnpocTpaHeHo MHeHue

0 BO3MOXHOWN yTeYyke aaepHoro Tonnunea ms C(.pepbl npon3BoacTBa 3ﬂeKTp03HepFMJ/| IA_
ero ncnosib3oBaHnM AnAa nponssoacTtea A4€pHOro OpyXmus.




ATOM 3HEPIrusichbl — aJjJaM eMipiHAe MaHbI3AbI OPbIH
anajabl. DHEPTHUs KETKUIIKT1 O0JFaHa KOFaMHBIH JaMybl
KapblTan ajinra 0acaabl. OraH >KUbIPMACBIHIIBI FACKIP
noJied. ByriHI1 KYHT1 HET13r1 SHEPTUsl KOPBI OOJIbII
caHaJIaThIH — KeMI1p, MyHai, ra3 O1p Ke3/i¢ ©31H1H IIeriHe
KeTyl MyMKiH. COHBI OOJKal OIreH FallbIMIap SHEPIrUs
KO31H allThl. byJl — aToM 3HEpruschl. ATOM SHEPTHUSCHI
azlaM eMIpIHJIE KEH KOJIaHbLUIATBIH YHEPTUs TYPIHE
alHaJIbIN Kejeal. byl sHeprust TyYpIMEH KYMBIC
ICTET€H/IC, OHBIH aJI1aM aF3aCblHA TUT13E€TIH 9CEPIH KOHE
COoraH OaMJIaHBICTHI (DPU3HOJIOTHUSIJIBIK ©3repICTep 11 O1T1,
JICHCAYIBIKTHI CAKTay MaHBI3Ibl MOCEIIE.



buonorusiHeIH OapiabIK cajanapblHBIH TaOUFH
KYOBUIBICTAPBIMEH ThIFbI3 OAMIIAHBICTHI ©PIC AITHIHBIH
FBUIBIMHBIH, OYT1HIT1 JaMy JE€HIeM1 alKbIH KOPCETII OTHIP.
OCIMAIKTEP KYH COYJICCIHIH SHEPTUACHIH ©31HE CIHIPIII,
TIPIIUIITIH KaJIFACThIPCa, *KaHyapJiiap *KoHeE ajam
OpTraHU3MIHJIET1 (PU3NONOTHSIIBIK KYObUIBICTAPAbIH OTII
TYPYHI J1a SHEPTUSHBI KaXKET eTeAl. TaOury SHepTrUsiHbIH
TBIM KOFapbl HEMECE TOMEH 00JTybIHA OAMJIAaHBICTHI TIPI
OpTraHM3MHIH, I1ai1a OOIbII, JAMBII, KYPACICHY1 HEMECE
JKep OeTiHEH YKOMBUIBII KETY1 SBOIIOLUSIBIK KE3CHACP/IE
KE3/I€CII OThIPFaH.



UFY YHEPT U )KOHE sKacaH]I
aJbIHFaH/ acepiiepl Karapiaac Kejuce, oHa Tipi
OPTaHU3MHIH ©MIp CYPYIHE KAyl TyaTbIHbIH
OKBIMBICTBLIAP 3€PTTEYJICPIHJIEC FHUIBIMU TYPFbIIaH
naoJienae oepal.

PRARSRL Meaen




ATOM PHEprusChIiH Naiaananyra OalIaHbICThI KbI3METTI JKYy3ere
achIpaThIH YHBIMAAPAA: BIKTUMA PaguaiusiIbIK aBapuUsLIap/IbIH,
OJIApJIbIH CalIAPBIHBIH OOJDKAMBI JKOHE PAIHAIUAIIBIK HKAF 1AM IbIH
OOJDKaMBI Kacablll, YOKIJIETTI MEeMJICKETTIK OpTaHMEH KEIICLITeH
T130€cl;

PaI[I/IaI_II/IHJII:IK aBapus OOJIFaH Ke3/€ JKee IemIMIep Kadbliaay
GJIHICMILCPI KOHE YOKIIETTI MEMJIEKETTIK OpraHMeH KeJIiCiIlm apangacy
JIEHIE1;

O6JIBICTBIH (pecnyOIMKaNIbIK MaHBI3BI Oap KalaHbIH, aCTaHaHBIH)
JKEPrUTIKTI aTKapyLibl OPraHbIMEH, PaJUAlUIbIK KayiCi3 KT
KaMTaMachl3 €Ty CajJachlHa MEMJIEKETTIK OacKapy/bl, Kajaraaay MEeH
OaKbLIAy/Ibl KY3€re aChIPaThIH YOKIIETTI MEMJIEKETTIK OPTaHIapMeH
KEJICIATeH, KbI3METIILIEP MEH XaJIBIKTHl PaaUallisIIbIK aBapUsdaH KOHE
OHBIH 3apJanTapblHaH KOpFay *KOHIHJIET1 I1apaiap K0CIaphbl;

Paguanusiibik aBapUsiHbI Xa0apiiayra *KoHE OHBIH 3apAanTapbiH
’KOIOJ[bI KaMTaMachl3 €Tyre apHaIFaH Kypaiiaap;
paauaIsUIBIK 3aKbIMIAHYABIH alIIBIH alyFa apHalfaH MEIUITUHAIBIK
KypaJigap KoHe paJualMsIbIK aBapHs Ke31He 3apall MIEKKSHIepre
MEUIMHAJIBIK KOMEK KOPCETY KYpaJiaphl,

KBI3METILLIEP apachlHAH KYPBUIATBHIH aBAPHAIIBIK-KYTKAPY Kypamaliapbl
0oJIyFa MIHACTTI.



Painanusiabik-aBapusiHbIH 3apAanTapbiH
7KOTOFA TAPTHLJIATHIH a3aMaTTaAPABIH KOCHAPIAHATHIH
CdyJie aJIybIHBIH KOFApPbI MeJIIIepi

1. PapnanusiblK aBapysiHbIH 3aplafTapbliH KOKOFa, KYTKApy
’KOHE IITYFBLI ’KYMBICTAp MEH JI€3aKTUBHU3AIIUAFa
TapThUIATBIH a3aMaTTap/IbIH KOCIapJIaHaThIH CoyJIe
aJTybIHBIH JKOFaphl MOJIIIEP] TEK aaMIapabl KYTKapy
KaXKETTITTHE )KOHE OJIapIbIH OJ[aH J1a KOl CAYJIe arybiHa KOJ
Oepmeyre FaHa 0anIaHBICThI 0O0JTYbl MYMKIH.

2. PapnanusiiblK apapysiiapAbIH 3apJalTapbiH KOHFa
TapThUIATBIH a3aMaTTap/IbIH KOCIapIaHaTbIH CoyJIe
aJTybIHBIH JKOFapbl MOJIIIEPIHE OJAPbIH €PIKTI KETICIMIMEH
JKOHE CAYJIEC AITy/IBIH MYMKIH MOJIIIEP] MEH JICHCAYIIBIK YIITH
KaTepl Typasibl ajlJIbIH ajla Xabapiiai OTHIPHIIL, OJIAPJIBIH OMIp
Ke3€H] 1IH e O1p peT ko Oepuresl.

3. OTeMHIH TYpJIE€pl MEH MOJIIIEP] )KOHE aTallFaH
’KYMBICTap/Ibl OpbIHIayFa TapThUIATHIH agaMaapabIH
JACHCAYIbIFbIHA PAAUAITUSIIBIK dCEP KEATIPIreH 3UHHBIH
OPHBIH TOITHIPY.



1. Kazakcran PecnyOnuKaChIHBIH 3aHIapblHa COMKEC
a3aMaTTap/bIH HOH/IAYIIIbI COyNCICHIIPYAIH OCATIIICHI€H
IIETTHEH ThIC HEMECE PaUalMANIBIK aBapysl CallapbiHaH
CoyJie ayFa OaIaHbICTBI ©3 OMIP1 MCH JICHCAYJIbIFbIHA
KEJITIPUIT€H 3USIHHBIH, OPHBI TOJTHIPBLIYbIHA dKOHE MYIIKTIK
3a1aJ1IapAbIH OPHBI TONTHIPELIYbIHA KYKBIFBI Oap.

2. aJIBIII TaCTaJIIkI

3. PagpanysibiK 9CEpACH 3apaall merymmepre
paIMalMsIIbIK AaBAPUSIHBI )KOKO KE31HAE OCJITJICHIeH
MOJIIIIEP/ICH apTHIK CAYJIC aJiFaH ajgamap;

MOH/IaHY Il COYJICTCHAIPY KO3JEPIHCH KhI3METIILIC YIITIH
pasuanisyIbIK Kaylrnci3aiK HopMaaapbIH/a OCITIeHIeH
LICKTCH apThIK COYJICHIH 9CEePIIl MOILICPIH aJIFaH JKOHE OChI
COyJI€ aJIlyMEH TIKEJIeW OailIaHbICTHI aypyhl Oap agaMaap;
€rep ara-aHAChIHBIH O1peyl paJHalMsIIbIK 9CEPJICH 3ap/am
IMEKKEHICP KaTapbiHa KOCBIICA, COTAap/IaH TYbIIT, HOH/IAY bl
COyJICTIEHIIPY BIKIAJIbIHA OalIaHBICTHI aypyJap TI30€CIH e
OCNTIJICHTEH aypyJIapAbIH KEKEJIEreH TYPJICPIHEH 3apaar
IIeryI Oajanap »Karapl. .



Peaxropie 63 SHEPIrUsIChIH OepFreH-yYpaH 3I€MEHTIHIH KaJlAbIFbIH
aJIbIIl, OHBIH OPHBIHA JKaHa RJIEMEHTTI cajly apHalbl MEXaHU3M
KOJIJIaHY apKbUIbI KYprizuieal. TeaeBru30p SKpaHbl apKbLIbl
3aBOJIThIH, HEMECE TaFbl 0aCKa KYPBUIBICTBIH 1II1HAC OOJIBII )KaTKaH
©3repiCT1 OaKbLIAIl OTBIPHII, COYJICICHYACH KOPBIKITAaUThIH 6T€
KOJIAJIbl MEXaHU3M KaJIblH KaObIpFaHBIH CHIPTHIHAA, KAY1IIC13
KEpJIe OThIPFaH aJaMHBIH KYMBICBIH OPbIHIAMIbI.

byJ1 keO1Hece aBTOMATThI TYP/I€, MEXaHU3MHIH 0acKapybIMEH
eTe/l.

JKorapplia aiTKaH1al, ypaH ©31H1H SHEPrUsCbIH OCPreHHEH COH,
oHJia OacKa eTe Oaraibl MaTeprangap KMHANAbl, SFHU KaHa
SIPOJIBIK OTBIH METAJII IUTYTOHUM JKOHE KOIl, 9p TYp.Ii
PaMOaKTUBTIK U30TONTap. bynapasl O1p — O1pIHEH aXKbIPaTHIIL,
OeJIII, Ay KOHE OJap/ibl Mak1alaHy YJIKEH IIeOePIIIKTI KaKeT
eTesl. bipak OysapblH O1pa3bl OMIpJe KOJIIaHbIIMaybIHAH,
PaJMOAKTUBTIK OHAIPICTIH KEPEKCI3 3aTTaphbl OOJIBIN CaHATYbIHAH
CyF¥a, TOIbIPaKKa TOTUICI].



Peakropae 63 SHCPTHSCHIH 6epreH YpaH IICMCHTIHIH KaJIJIbIFbIH aJIbITT, OHbIH
OPHBIHA JKaHA DJIEMEHTTI Caly apHaibl MEXaHU3M KOJIIAHy apKbUIbI XKYPTi3iIel.
TeneBu30p 3KpaHbI APKBUIBI 3aBOATHIH HEMECE Tarbl Oacka KYPBLIBICTBIH 1II1HJIE
OOJIBIIT JKATKaH ©3repiCTi OAKBLIAIl OTHIPHII, COYJIENEHYICH KOPBIKIIANTHIH OT€e
KOJIAMJIbI MEXAHU3M KAJIbIH Ka6BIpFaHI>IH CBIPTBIHAA, KAYINC13 )KEP/AC OThIPFaH
aJJaMHBIH >KYMBICBIH OPBIHIAUIbI.

by keb1Hece aBTOMATTHI TYPAE, MEXaHU3MHIH 0aCKapybIMEH OTEIi.

Korapsina aTKaHaal, ypaH ©31HIH YHEPrUsSChIH OEPreHHEH COH, OHJIa 0acka
eTe Oarajibl MaTCpHUaIIap KUHAJAIbI, SFHU JKaHa AIPOJBIK OTHIH METAILI
ILTY TOHUH KOHE KOIL, dp TYPIl PaJHOAKTUBTIK H30TONTap. bynapasl 6ip — OipiHeH
QKBIPATHITI, OOJIIII, aTy KOHE OJIap/Ibl Mai/laaHy YIKEH MeOepIiKTI KaKeT eTell.
bipak Oyiap/ibiH 61pa3131 eMIp/Ie KOJIaHBUIMAYbIHAH, PJINOAKTHBTIK OHIIPICTIH
KEpEKC13 3aTTaphl OOJIBIT CaHATYbIHAH CyFa, TOMBIPAKKA TOTLIE/II.

byt KanapIKTap/IblH CH a3 MOJIIIEpPIH 3aachl3IaH/bIpMai TIKEJICH TOMBIPaKKa
HEMECE CyFa TacTay oTe KayinTi. OiapibiH IiH/e KOIIILIIK 3aTTapIbIH
PalMOAaKTUBTIK H30TONTAPhI Oap. byap eciMIik eMipiHe 6Te KaKeTT1 3aTTap.
Oumapp! 6CIMIIKTEp ©3ACPIHE CIHIPIIL, KUHAKTAYbIHAH PAJHOAKTHBTLIIK
JKOFapbLIall, KaylTi JeHrerre :eTyl MyMKiH. MyH/1ai eCIMAIKTEPMEH, IIOTICH
KOPEKTEHTEH CUBIPJIap/IblH CYTIH/E PAANOAKTUBTUIIK TaOBLIFaH.

AToM GHIIIPICIHIH KaJIJbIFbIH CyFa TacTaraH/aa paJlOaKTUBTIK 3aTTapbl CIHIPI,
KUHAKTAWTBIH Oaiipipiap 6onasbl. banbipiaapaan Oy 3arTap OaJibIKTapra, all
OanbIKTap/iaH ajgamjapra eTill, ajaM JICHCAyJIbIFbIHA KaTepill 9CEpiH TUTI3EIl.



ATOM J1eKTP cTaHUUACHI (ADC), AAPOJIBIK SJICKTP CTAHIMS —
aTOM SIIPOCBIHBIH SHEPIUACIH EKTP SHEPrUsChIHA AHHAIIBIPATHIH
KOHABIPFBI. ADC ANpOHBIH HEHTPOHIAPMEH ACEPIICCYIHCH TyaThIH
SHCPTHUSI KOMETIMEH JKYMBIC ICTEH 1. SIIPOIBIK peaKTop/ia KbLTy
IIBIFAPFBIII 3JIEMEHT — UJIUHIAP HEMECE IJIACTUHKA TYPIHET1
SLAPOJIBIK OTHIH, HEUTPOHAAP/bI OAsTyIATKBILI XKOHE OOIIHICH
KBLTYJIbl TACyIIbI (CY, Ta3, CYMBIK METAJIJIap) 3aTTap OpHAJIACaIbI.
Peakrop/ia 6emiHICH XKbLTYy JKbLTyaIMaCThIPy KOHIBIPFBICHIHA
6ep1nezu Conrbl €K1 KOHABIPFBI ADC-HbIH, 1K1 TYHBIK KOHTYPBIH
Kypaiapl. JKblTyaIMacThIPFBIIIT apKBUIBI KBLUTY CHIPTKBI KOHTYpFa Oy
TYpiHze Oepinesi. by TypOuHaHBI KO3FaIl, SJICKTP T€HEPATOPhIH
KYMBICKa KenTipenl. Ocel 3amManfbl ADC-TapblHAarbl TypOUHaIap
aca KbI3ABIPbUIFaH OyMEH XKYMBIC 1CTCH 1. SIAPOIBIK OTBIH PETIH/E

ypaHn (233U, 235U, 238U), nayronuui (239Pu ), Topuii (232Th)
HU30TOITAPbI naﬁz[anaHbmaz[m.



KOPBITHIHAbI

PaguanusiibiK Kay1ci3aiK: KYKBIKTBIK, YHBIMBIK,
MH)KCHEPJIIK — TEXHHUKAJIbIK, CAHUTAPJIBIK-TUTCHAIBIK,
NpO(PUITAKTUKATIBIK, TOPOHUEIIIK, KaJIIbl OLTIM O€py MEH
aKIapaTThIK CUIIATTAFbI [Iapajiap KEIICHIH XYPri3y;
Kazakcran PecryOnnkacel MEMIIEKETTIK OpraHIapbIHbIH,
KOFaMJBIK OIpJIECTIKTEP/I1H, )KEKE KOHE 3aHIbI
TYJIFanapblH, paauaysiblK KaylncI3/I1K calaChbIHIAFbl
HOpMaJIap MEH €peKeNep/l CaKkTay KOHIHACT] apaapabl
1CKE aCBIPYHI.
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